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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aligner and its 
method which can obtain superior resolution, regardless of 
the direction of the pattern by restraining deterioration of 
focusing due to double refraction. 

SOLUTION: The aligner has a projection optical system, x 
which uses an optical member showing double refraction and 
projects a pattern formed in a mask to a workpiece and a 
polarization direction deciding means for deciding the 

polarization direction of exposure light so that the exposure _ mi m 

light which exposes the workpiece becomes linearly polarized, r — r r^fcr* 
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i BS TOftftfcTtt, ft^SKflefcOft^B^fcte/BTS C ttf5im?&r> tttf. Kr 
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, F 2 U-1f-*ft»i:f*Bft8BfcfcV>Ttt» 7'yftA/l'v'^A^tJ^ttfc*^i 



(4) 



JP 2004-87987 A 2004. 3. 18 



C0OO5] 

7 >v ft * ;U > 7 A * £ H fct % ft * 5> , ( r7'j7->"?VSj tLTt»6n«) ffl « R . 

Tati^TSijnTt^. ^j^5»ffitt» ft^^ia«nfcK«iaig^*ia*KAnif 

»SoJlftJBBti07yft*;l'*>^ixlR[Jlrtci4je:*^5»«-f5. 7 >y ft * ^ S"7 A « JS 
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L L , 7 y ft * ;l"> * A U , Igftfti'iSPlSAi'ft^JSatfeoTfe, It A « £ K jS H 
tSUiSf, ^fc^SHitaeSfCint r ins ic bi refr ingence) 10 

[ 0 0 0 7 ] 

7 •» ft t> )\> is V A © @ g tt tt , 0 1 ZKSti'DTftS. tl fa W £ L T © [ 1 0 0 ] Ift 
, • [ 0 1 0 ] $fi & [ 0 0 \ ] ffllZ^^KAftWAT % z. % C ttfpjmT'lb V . 

[ 0 0 0 8 ] 

7 -y ft*;l/->£ A©X1£&BSt 01 3Stf01 4fc±-3Tlftl!l3Sn5. s-f, 0 tt 

, ttfct»©#«£fflEeufc*Bff®**«*ar. a i 3*#jKT*fc. [ i- 1 1 20 

] W\ [1 0 0 ] «| , [0 1 0] Mtf [0 0 l]|*J&rtfc3lff1"*3ttJKfc 
j^ir(i!liSfi^€Dt45 0 LfrL, [l 0 1] N, [1 1 0 ] tt & tf [ 0 

i i] ts^iRiKjifT-r 3 *jre» t t itmmtfi n&m* t ft *> , *©***#, 

, F 2 U - if - © & £ 1 5 7nm (KT, r F 2 i£ J tf UtU5 0 ) T* f± 1 2 n 
m/cmKlt5. 0 1 4ttvtt«J5lftfcJ5Ufc*Btf©3flfBflllfl'flj***"fc©T?fc5. 
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«ta»©ISft*ffl*^fe«SCfcE±t)JtttafflSf©»»«r1fiEr4jli:*«??ffi4:a:4 
o « 1 ©& B B B EttLTl^$f&73fcE<IftbTAi<f Lft«*t»LT, Si 2 ©« Jl T tt »ffi 

u^iRiKXi*r5*5Eieatt©iRit*aarntf» 2o©es*aaLfc&©jtjiitt» 

SIOl*i:inj!)^+>"t;V?n5i: i£45, 
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L ft* t a «« 6., KttfflSf©*#«tt»ft©2*EStfcWL, W * tf , Ar-Fitfvl/ 
-f-OSI193nniT!j3. 4 n m / c m , F 2 SSt'lil 2 n m/ c mtfelt 5 
Lti'Sei^itjTfcD, BftiSfttfJS < ft § fc ±3$ L fc ■» T tt +# ft « IE % ff 3 C 40 

a««Ttr» ma©*«tttt**sir«8: t*i«T*ftv"». - 
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*«woMKgijo«iffii:LToa)ttSEiif4» * * t a a * ti fc >< * - > * aaa* t a 
LTTfifftaaattfcftsiSfc, %mmytft<Dsyty5ftzfti£tz<MX?5fa&iJZ.^®t 

, t(JEE«ffl3ttOfiJttSlRli:aKia«ffl«Offly£*lRlt»UTSE4^lRlK*V''T» S & 
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*<fcfe-;fr»cJ3^T\ WEJ8»)fc^3ROiSii«RII*fi*?*«J:?K, tff E ft ¥ » # X 

7 it, uEaio-'^->'o©«7jiRHc»LTsa*^iRifc^a)ta*fflv'» % tuEm2© 
ci:*i$afc-r4. c ti t * *> , aa*B)ififtftT?a)tt*f75c4:«''p*«. 

[0016] 

*aJJ30Bfcg'J©fllSii:LT0B#£ffittx B 1 0/^-^aif!g20'^->ii , 6«« 

«n*mao^*-y*» w e a i o/^->RifitEa2o^*-><5^**fiit*fL 
T¥ff*Baa)t*fUfflLr»jffiS(*K:B3t-raB3t»a-p*oT, hex i o^*-^ 
%B)tt5ftfeK, aisi ©^^->KjtuTMa4^iRiKwa3ta*JB^t"s^xy 

WEB20/<*->*BftT*fci&fc» MEwaftB*SK.a2©/<*-:/K:ttL 

Tiii&^fiin:git5^f7 7 , fc4f tsc c n k ± d , a t a a * so 
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U ft & ft T S ft * 'tt 1 Ctfft'?5 t 
[0017] 

$filB£(DS£SiJ<D{M®tLTcDHft£i£li, A ? - > <D& 8.15 fa IcW-'ft * 
T%m^$ -y^MIIftlciftt £Sft£ffiT'&oT , tn2M<Ift<ofiift73fR]k^K 
fiiig<Ift©filft£ftKttLTgIift;$ftK:te^T, I45igt©Sa)tI%Wt57f 

frfr s n ft £ a k .tnif > i ®(omx?AZ - ><DBj£i5fafc z sr, ®-KM®m 
* % z> c t » t* t * o 

[0018] 

^7tt,H*tf, LSI*VLS'l4IHD***f?y, CCD/LCD, 
[0019] 

[ 0 0 2 0 ] 

KT, *{*BiaB*#!HUT*»i!OW*W4»3tt*llCOV^TKWr*o ft , *ltcfe 

^ t n - <d # t o </•> t a n - ® # si s 9 £ f# l. , lursswutidts. C C T , 0 

l tt , *«WO-fllffi-i:bT©«3lfi«B'iOffll*W-»iB*S1" : H'8*J*BT**o 
[ 0 0 2 1 ] 

§S ft g B 1 & , HifcaR^ftSiSK, BWSIi OOt, Uf-^/t/Xtiv** ( * R 
T*te d ft& Offll§'&3S^^JBllC^^-r *) 2 0 0 i, SK^fSSOOt, 7"W-f 4 0 

ok, {ift£rp]&£#!& 5 o o k 5. 

[ 0 0 2 2 ] 

I^Sl 1 tt, 0)J*.«\ X f 7 / • 7 y K ■ 'J tf — b£j£ J £7.T<y / •7>F^4 ; t>' 
JSTUf*;V 2 0 0fcJBjS£*lfc!a]§&/<*-:'*:/U-h 4 0 OfcRftfSSKBftSs 30 

rx* + t-j H^ifn^) « ffil t M H TJi't:?. rxf77" - 7vf ^ + 

7b-MciIft1-3k«K, 1 is 3 v b <OS ft *S 7 & 7 l> - b * 7. t v rf®m L T » #4) 
■ 3tt*«tc*»'r««)t*i6T*«. rxf77 , -7>F- 1 Je-fSaj ii> - b 

(D^a 7 b<D-SSftcTklC7 P l'-h^XT-y^^i)tT^cDSftnS^^^itirSMft^ 
i£ T* £ £> o 
[ 0 0 2 3 ] 

iil 1 0 0 « ,. E?S O £ - > J&fiSc £ 4i fc Uf- * & 2 0 O^ilLs ftif 40 

1 10k, Mm*!?* 1 20^ft5. 
[ 0 0 2 4 ] 

ft M SP 1 1 0 tt , )tgiLT01/-f-l 1 2k, t£ - A g J£ £ 1 1 4k%#ty c 
[ 0 0 2 5 ] 

U - *f — 1 1 2tt, $181 93nmiDAr-Fl + v'-7l'-f-, SI$«12 4 8 nm© 
K r-Fl + v-vlz-f-, & g 1 5 7 n m © F 2 l/-f-4 t' 4lfflt 5 il i:/)^^ 
5, |U U-1f-oaattHil«n-i*» tHAtf, Y A G l/-1f-*ffiJ8LT fc £V">L, 

*ou-*f-o«at.B£«n4is ixif, ffiiitcKff-rs2fflo@*b-- , f-^ffiffl 
A>ft0fSM-r?>c sctx^y tmzi&m? afci&tft^RfcuaittxttisiiKttESSii** so 
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T fc J: V„ £ ft, lOfcffiJBPjfilftftiRttU-lf-l 1 2 £ pg £ 2 tl 3 fc © T' 8 

ft < , -xtem&coykm? zv? &&%-5jm-?$>% a 

[ 0 0 2 6 ] 

f-Aiin 14 8, 09 * if , aacj"jj'H'jA;vuvx*fii«e-iin/<i' 

^ItlltSCktfTff, U — -9* — 1 1 2 6 Olff Jfc©RffiJBtt© Tj-&©tK*Jt*fc 
AJgtt^RffS'DtOtCjgfigT^o t£ - A g £ 1 1 4 8, MtU7'f^;l'OT? 
[ 0 0 2 7 ] 

£ , 0 1 £ 8 3s £ ft T V ft V , %SSl 1 0 8, h4l/-f-«S^'^ 10 

[ 0 0 2 8 ] 

SSBjlft^l 2 0 8, bf )*20 O^SffltSftflT-a^ * M JB !6 T? 8- » * 7° x 
-f/tf/Wyf^-J-l 2 2t, o89l.Z4t, nyf >^-l/yX 1 2 6 
5 0 U - if - 1 1 2 t*/f -i 1 A;H>f ^U-^ - 1 2 2OAItItbf^l' 2 0 0 i: 
^l/-h4 0 OitfJt^MKRSSHIfiSKf J}«nt^5. £fc oSDl 2 4tjS^« 

*R3oooiiiafcAi«ji6*«t«a*iHffcit»«nTV">*. 

[ 0 0 2 9 ] 

7t~?7- 4 ft Jl"f > Is — ■$< — 1 2 2 8, 1/ f- * )\> 2 0 0 £ Rg $ £ ft 5 & H£ Jfc * j£ - ft L 

, x»3tofl*#**tiii^*ca» uT»aj-r*^x.©@ u 20 

yXHTl«?n5, AUDgUi'Xtt, * © A*fffi 2&ttiffi A^ffirtftlJii 
ffi (XlilitM) ©88&»cft3„ /NX£DgU>X8, Sl^©Jft£ffiBtf*fti:SftS 
-£©B5fcfc* U:/X (1/^X1?) fcHRfflSfc^fc fcO'Tffc*. £ fc , nx©BU>X' 
*«l*r*#l/>Xil6?OKiB*tttt, &b>XfK?©l'yXffitfS£®T 5 WW 

gii 0 0 (Dmmffiwtw®Mz*&zj5&mwyt<Dmm%) n ^ . cnn, m x © a u 

>X£S8HJ3fI®tf«£®©W&T*25*fr5>T*;i55 0 
[ 0 0 3 0 ] 

•f , M x. 8*, 2 ffi © > V y K U * ;U U ^ X7 U-T (Xlil/Vf + ^-^X) s % a ft 

UttioTllLTti^. ft *5 , 'J V F V A U > X 7 l/'l' i o a a 2 c S S 30 

[ 0 0 3 1 ] 

t^f-CiyKi'T^U-?-! 2 2 8, HK|«?n5i6t.*i. ft^u-j 

F 8 , A It ffi T'?^ - T & o.fc !SR ft # * If tti ® t? ft - t L , u >y FfStSSftKffiM 
3B»HW«l*fcHtfn-ft*«tt* : firT4«»KiB**r-r*. ft * , Jtt * p » H » , n f K 
ffltSitftBiffi®«t^y-3t)';feSi:^tB®T©Ria* ,! ft-tft5.ftv 1 ©T', ^ © n K 

yi/-*- 1 2 2 8, »ttttffl*fc-3fc0Ur3tt*il6?fcll»*ftTfe 
[ 0 0 3 2 ] 

o & 9 1 2 4 8, jf7"f ^;K>f**i/-?-i 2 2©i>rtBffija^iciHS?n, m & 40 

tfg*<BJt«ftfcMP ( #J * 8" , R © © H P ) iCi^tSMI ( BP , bf)^200 
ffi) ©8S8§SSB%!i£'f£o ft , og!) 1 2 4 8, H^LftV&DiBi&^&fclgJSSiL, 

[ 0 0 3 3 ] 

3>T>-9"-b>Xl 2 6 8, ^7"f^;l"f>'f 2 4 6 ft fcB L ft £ T* 

£ £ fc 8 £ < ft & T ± ft iii ¥ ft , fftfe^TH:yhy'?n65J:7lcl/f*/l'2 0 
0 £ PI 
[ 0 0 3 4 ] 

Uf^l/ 2 0 0tt, tW*tf, 5ISt\ *©±fc«MSft*'S*ElB>**->' (Xli® 

) # $ s ft , s^tftv^^^^XT-^t^^sifiKiS^ns., uf *;v2oo*<5 so 
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m#*>tltz®ffiytlt, fiBft¥£ 3 0 0 *ilb 7*b - h 4 0 0 ±KJ2B£ft5. 
2 0 0 t;i/-b40O« > ft*«fc#«0l»fSfcfc*o **«»«OE«»lllttX* 
+ f - - T* £ 5 fe & , b ^ ^ ;l/ 2 0 Otyu-h 4 0 0*fll>hfi*tt©jSfiJtT?**-\'>T 
SCitiOUf *;V 2 0 0 C/^-V47*U-h 4 0 0 J:li:t?t5. ft * , Xf ^T" 

• 7> k • 'Jtr-h^sos^ss ( rxT7/<-j t *> pftf ft * ) b?-*;U 

2 0 0 7U- h'4 0 0%»±«*fe«!B-PB««'fTfcn5. 
[ 0 0 3 5 ] 

S8ft¥l 3 0 0 B, Uf^;l/ 2 0 0 (tottSi) 5> © ft !R * 7° b - h 4 0 0 (ftffi) C 
mm?Z>o 3 0 0 ?t&©ft^Si?3 1 0 a ftS 3 1 Od (ft*, ttTOS- 

«fc*^T, ft 3**^ 3 1 0 tt» ft^fg? 3 1 0 a7iM3 1 0 d*81StSfeOit5) 10 
Tls!?n5. ft 33, *B©SIBft*JK300KI4, EOft^g^a^lf 3 1 0 
litiStf. CCTI*KlI3*«»<b'r«fc»HloaiB***300T-ttO«IB)l6** 

[ 0 0 3 6 ] 

&fgft^&3 0 0 & , W A tf, ^Tl/>Xf?0)tfI?3 1 0*^4?)t^^, S & © 
b>Xiii?©ft^Sil?3 1 0 a TIM 3 1 0 c fc'i>ft < fct>-ft©[3B§i©ft^ig?3. 1 0 

0 a 7i S 3 1 0 c t '> ft < fcfc — tt©*>'7*--.kft2<DI§lSTJR ; ?©ft3*iR?3 1 0 d fc 
£ £ f 3 ft ¥ & , 4TS7-0«^i?3 1 OfrBftSft^R^fcttJUrailfctfT?** 
o feiRSO«IO l &Sft«^ttt» SWCtfiftffi (7-y^ffi) © g ft 5 .ft * 3 1 0£ 20 

ffiE l fc »k eistjr^©***^ i o u y xm^nyt^m? 3 1 0 a nm 3 1 0 c 

[ 0 0 3 7 ] 

.ft^iS?3 1 0 14, £», BffiRtflllST**f!lJB bTft**«««tf So ft^iH?3 1 0 
it , x*->vu-'»f-»cffifflRlllft7y{k*;l/->»i»^64t)s ?f B At £ ^ T <, ft ¥ ^ ? 

3 l Oft, fttt$.to&fc@IERnil* fttt£|q]K&ftRT86fc:«jf£tiTi->£. 
, ft B St © ^ » £ <h £ < T 5 £ fc-ft tt tfc 5 CftS^litS ii ti'TtS'o 

[ 0 0 3 8 ] 

.7u-h4oo», * n si » n ■? tt 7 x /n t» & 5 # , s n s & * © ffl © & 5a a ft ( « * ft 

ft) £ £ < # « 71/-F 4 0 0 tS7* H/i'X htflf {nt^5. 7t H/'>"Xh 30 
t«I8tt, SCKlt, ^Itt^iMI^IIt, 7*hV^xmi;iii: > 7U^- 
*Mi:*3tr. miMte, f£<tft£*£^ty 0 S»ttiRi±S!l!&flilgtt» 70U 

) $& g T* & 9 , HMDS (Hexame thy 1 - d i s i 1 azane) ft £ © £ 18 H 

43-hXlil^5!lIt5. IfiTfc ft 
<fc!)feV7hT*;&(3,$SJ£Bfc£tS = 
[ 0 0 3 9 ] 

7U-hXf--^4 5 Oli, 71/- h 4 0 O^^lfrS. 7°U-h7>-r-> f 4 50l4, 3 

*ff-efla©^frft**ja*fcaffl-r*«:fctf'e*a©"i?, <: <: t & i¥ b v> si r t; m 

OSWttSlltS. #J A , 7 1/-Mf-f 4 5 0tt, ^Tt-^-^SfflLTXY 40 
7J ft £ 7° b - h 4 0 O^glTSC t^Tf 5 0 1/?-^ ;[/ 2 0 0 t 7b- h 4 0 0 B, ffO 
*. tf , 11 $ £ g £ ft , 7b-h7f"-^ 4 5 0 £ia^bft^b^£/bXT-i/*©ffifiW:, 
WAtfx U-lf-TJJW-ft if K £ *> M« ft, M#tt-SOJSSttif5TB«l « ft S o 7°b 
-hXf-> ! 4 5 0 «, Witf, 4?y/^^LT*«Oil£j*«n«XT-^]E8ilC 
R it & ft , l'fi'Jl'7T-'>ltfSI*#l 3 0 0 (J 1 f£^£KB£ftfc^-X7b-A 
±lc^:/^$*ftLT3£ft«ft*B^Lftl/>SllB£»±fcRtt&ft5. 
[ 0 0 4 0 ] 

<Ift75lR)$£^85 0 0 y:, 7'b--h4 00*»ftrSBftft (BP % , b - if - 1 1 2 

&&tii2ftSft) tfl^I^t^SiMC ^3^*BftftOffllft^riRl*ttST*. $!It 

ft If, Hft75fSjft^#S5 0 0 «, b-if- 1 1 2A>6tti±l^ft ; i>7>^A®ft©Sftft 50 
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[ 0 0 4 1 ] 

It5l)tfiT-ljS?nTV>5. fiU, S«73 5 0 0 tt % <■ )fc fi fc IB £ « ft f " 

[ 0 0 4 2 ] 

<l)t73[R]i*S?S5 0 0 f±, *H*^a6Ttt, l/f */l/ 2 0 0 Bli(lKEI«ftT^8tf 10 
» HI!8illll00*«Jtfi!)fllJtt*HK««*J:5ft«***fll*TC'»«»^*mi*» b- 
b 4 0 OtT<DHOffiIKEIlttiV> 0 fip^, 71-- b 4 0 0 fc 5J S 1" 5 HI £8 * - 
^?SKt5« (7"P-h 4 0 OfcgttTSft) #tt*flJtt"l?fcfttfJ:V>. 
[ 0 0 4 3 ] 

±iitfc <fc 1 fc, ft ¥ SI? 3 1 0tfStaiSfKi9fi»*¥S 3 0 0 CtS»ttj|tffiT 
f£*#£gHtct, 2oo«3t*fii*^ty («*.«, Pfiitt^Silft) Sftftfc 

£ £ T* 3 „ ft o T , <Ift7j|p]$/£¥g5 0 0 t;:j;oT, lg 2 ^ "T <fc 3 . IfJlStL 
TAW-T4*JllOfli}t7SlRl*-35lRllcBISLfcDI«ai3tClBSr*J:i:KJ:t)» » 3tt K * 
4t58Itfl^!:ftD, IHftttffiOfiTfcBCc.fctf?**. ft*, 3tt**?-3 l 0<D 20 
3*T»JSJff#fc*t>fc**^i:* £ttffl^TfcoTfcSttft«fc' 1 ?tfftS<Stt©iai£bfc 
j«»©a**<**<*«fc*, ft ¥ St ? 3 l o©1«JBMtt?**H'!>/h«<W*.*cfc 

o 

[ 0 0 4 4 ] 

BJfcEfcVT* Tte^SP 1 1 0*558*6nfc)tJl!tt. Sl«f.3R 1 ZOKiDl/f 

0 0 * SB flB T * . COfct, BB«*3R1 ZOtl/f **2 0 0 OBEEI2tlftl)t* 
ft&Jt^lS 5 0 OK£9ft3nctit*§lfiift£&oT^So 1/f ^;V2 0 O^iIjILTtT.* 

A^-y^s^rsisii^o^a, sijftM 3 o oKcksyu-h 4 0 0 ceasft 

£ 0 SftSK 1 (i, «tt3fefcfl^*fl|tf-S01t«M#*JBV"»S C fcfc J: 9, 3 30 

1 0<D«BSf©»#^W^T, SJf^lfil^llSCttfT'tS. 
[ 0 0 4 5 ] 

WT, B3*#SIT, S3tgi 1 ©.if iT'$5S)fcSi2?:ISB^t5. C C T% 0 3 
[ 0 0 4 6 ] 

SftSB 2 B)fcttiili:HI«TfcS'!b<, BltSihSt $ 9 If x#IS 5 5 0 

t , ^mS5600t, frj 8S 3$ 7 0 0 £ , «jE?a80 OtSItS-TS. M ft S ■ 2 « , 

[ 0 0 4 7 ] 

l/f ^^ 2 0 0t^, # H S£ <g T< , Hrii©igfS/<*-y*»**lSl»K:»lttfc 
If, m 15 14 £ Si JS Ip) ) «t<OUf** 2 0 0 aRtf2 0 0 bfr61*«n«. U^^;1^2 
0 0aSO'2 0 0 btt, 0/7 L *V^ISl¥ilC <t ? T 1/f ^ ;bXf - ^'K^I^ tl. U'f 
);b 2 0 0 aStf 2 00 bSKBKSfiUfctf, f IflSB/^-^tf7'U-h 4 00 

[ 0 0 4 8 ] 

t?J 9 if IS 5 5 0li, fl)tarta«¥85OOtfftttT*M«Jtt*ffi0«««#fc« 

a m * n a\ aoiifassos, iii)toi«s^^«5i^5. w >> • 

S^?S 5 5 0tt> DtSlSSi^fgSOOtftHLT^ 7° U - b 4 0 0 % £ ft T 5 S ft 50 
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ft (BP'S, U-1f- 1 l 2fr6»ta«ftftft)'fcia«fflftfc*ftk#fc* frfrftiSIHIft 
©«ft£fi%ff*0>&iRifc6]W-«<:ktfT*ft. «0f^fS 5 5 0 ii, m 2i "T s *U ^) 
7 0 0K!W»**U Mfflft<D<Ift73ft*K5£-ffto 
[ 0 0 4 9 ] 

«(3f^?a 5 5 0tt s * ^ «5 « Ji T tt » Btt#©lItt2flRjfc-£lR]fc:H£-rftfi3fcffiT 

^fiSc?nfcfi^73(Ria^*S5 o o*E««tf*cfc#^i!ftigiEi!iB-eiij8snTv»* 
mfti5 ars^s 5 o o (fltts) *ebu ttsoi*sftasfa5oo*i«T« 

[ 0 0 5 0 ] 

& tH gp 6 0 0 tt , l/f i'/^f-^CSi^nftUf i'^W 0 OK»J«*nfclHI»^*- 

>o^5g7?iR]^^m-rso ^ t±s 6 o o « > {w * , b * >i> 2 o o k. 88 # & n it ia n >< 

^->-(D^fiX73lR]^^tr1flS ( - 3 - H » ) £S!*®ft;:kT', Uf ^zoplca 
»/<>-y©#tf2ifi**ttirft. JE » & W 6 0 0 « , &HJLifcU*-*;l/2OO±0 
@S§^#->©^j£73ft£firtfPgP7 0 0 £&{|-ffto 
[ 0 0 5 1 ] 

MtPffi 7 0 (Hi, «W» 6 -0 0#tttHbfcU?-*rt/2 o o±o@»^*->o«*3&iaic 
W UT¥ffft«lifli* k * ft J: 3 5)51 A#I5 5 0*M»1-ft. WWW 7 0 0 14, 
#HfiMT?te, $ 9 if IS 5 5 0*ial8**«CfcK*.»), 5 0 0 20 

( ffl ft « ) ■tfi**T««ft*ift*'lEJIL, i/f o o±OBK^>-vo»i«Jfle 

ttLTTfrftEMftfc-T*. Ko.T, *J»» 7 0 0 tt» l?M75-fti£S£#85 0 0, 535 
HA#@5 5 0& lf8tffigP6 0 0 k«|i5|LT, SftftOdft^fafc, * K » U^H20 

Rl #g k IT^5 0 
[ 0 0 5 2 ] 

tfiE#»800tt> 8IBft^&3 0 0cD&ffii|X8**fiIE-tft o »Efg 8 0 0tt, It Mil 
ft©flftj5rift*SM*"ft£k?ttSJK:gtfSfe5fci&fc, ft>fr5j£ffiiRM£*i2ETftfc:*& 
K»tt£>ftT^S. MjEfS 8 0 0l4, #jftiR***|jETSlll©»iiE¥R8 1 Ok, ff 
tf£#<Qi&S (HP'S, /<J-VOttlfh) SAHE* ft£ 2 ©*fIE#S 8 2 0 ft* 30 
M. ft , * H S£ M T* , MiE?g8 0 OS, aJBSfCioTRftU^r^SiBiRa 
Tfc*#j£iRa&lfll*JS#*tliELTV"'«tf, *-©ffe©i&ffiiRM£*iiIE-fft«8Stg£^& 
TfecfcV^ g ft, &fgft^?&3 0 0©l&ffiltXgt4, tfIE?S8 0 0 T'MlEnJtlft¥«ft» 

»SLK tnii, *iBlRJItf«*«»0*-P*ntf, S^)fe^l3 0 OO^tf if 3 1 
0£Wfft&g#ft< ft ft *» 6 T * ft . 
[ 0 0 5 3 ] 

JB 1 ©»iE¥a,8 1 0 14, a»«*3R300O?fj«lRJI*ji*r«IBJE»8 1 2k, 

*fi3oo«)tfif 3 i o^jtia$^ost>*^«i*iRjcigS)-rftSi)gi38 1 4 k *n 

ffto ftfc, iSKSP 8 1 4 «, Sgft^l 3 0 0 O)t^«?3 1 OtTtMlTti * V 40 
L , S®iRgfcJ^B8«r4ft^JR?3OO0**BI&LTtiJ:^. IIIO M IE ¥S8 l 

o t4, g£« 8 i 2 # Lfc#£iR!gff ft ±?t, fEioas 8 i 4ici o xft^m 

?3 1 0 SrlElfi LT, SKft £ JR 3 0 0 fcHIE-r ft . 

[ 0 0 5 4 ] 

SB2©ffiIE^R8 2 0 14 , i^Jt^V-F 4 0 0 k O S £ * ft flH ? ft ft ffl SP 8 2 2 k, 

y , u-h4oo^igitii-ftigsia5824i:^wrfto m n sp 8 2 4 a , 7 0 u - h 7. -r - 

4 5 0 tglLT*t), 7"b-h7f-^ 4 5 0 ?;^Lt7"l/-f4 0 0^Ilt5. S 
20lEfS 8 2 0 tt, StSlffiS 8 2 2 ft M L fc S ft ft k 7 U - h 4 OOtOftl* 1 !! 
k ft ft * 7 t , 1216358 2 4 (CioT7"l/-F7f-^4 5 0 tljf Snft^b- h 4 0 
O*B»UT,«fBtt¥*3OO0tt®iRg©«tJS#*fiiiE-rft. 50 
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[ 0 0 5 5 ] 

lT\ H 4 (4 , *38a<D0!l3*W4Bft35rJ£l 00 0*fiB^-ri.fcfccD7a-^ + -bT-fe 
5. *^fig}BST'(i, J*fa©0»>**->tfBftS2Ofl!)»aS|Bj*»&ft»K @tt><*- 
y<Oif**ft«EUf ^^ 2 0 0 aS(f 2 0 0 biiCltStlT^i. 
[ 0 0 5 6 ] 

3: 1\ l/f^l'XT-5'li:l/f^l/ 2 0 0 aA ! g|f'n5t« *|1|| 6 0 0 tfl/f J»^2 
0 0 a fc * ft ft * - > O » |6j * a B r *" (Xr^l 0 0 2) o tt tt t ft X * 
"-^OJBaSlflJttSiaePTOOfca&aSft, » 7 0 0 , fr*»*/<*-VO»Jft*|BJ 
C*tJ^T«!)«l**S550 (R-lf 0i3t*|Hj»S*« 5 0 0 ) *«» tT, DtlOl 
ftTs Ir]£ 2 0 0 a ±0/<*-y©JBa£ftfcttbT 1 FfT* - aaaftfc , f * (7.x 

7 f 1 0 0 4) o f Lt, 1/f 2 0 0 a±(0;^->(DBIS^lK:5tLT¥fT4IS 
il ft E l> T l" x * ;V 2 00 al©>^->*7'l/-b 4 0 0 fc B ft T 3 (Xf 7 7" 1 0 
0 6) o CCS, >\/ 2 0 0 a ±(Drt*-><D&&ftmicttl,T¥ft1&\&mmytZm 

^5<:i:-P5S4-r*affl»Ticie-H-r*ja:»ft*»3oooKiBiRa c a *. tf* if jS « a » 

1$ f fig if ) SajE^asOOEi^taiEtS (Xf^l 0 0 8 ) . 
[ 0 0 5 7 ] 

* t. , ■ i';l'7f-->*4 1 &l/f L ^;b 2 0 0 a^SSDJILTl/f 0 0 b * R B 1" S 
il , &&& & 0 OtfU^tfrZ 0 0 bKm&Zrircrt$-y<0%&.l5fa*&liiT% (Xx 
7 7"! 0 10) o ftfflUft/<*->O»ffi^lRll4IH»aiJ7 0 0K35ffl«n» SJflfgB 7 0 0 
tt, frfr£^*->©M7jftKS^T«r)!#A¥85 5 0 (Rtfllft75-|R)&£#©5 

0 0) ^SlJilT, Bftft ©<lft75- [Rl^ 2 0 0 b ± <Z> * - > O JSK£ Ir] fc tt L 
TTfiftlSlftttS (Xf77"l 0 1 2) „ tLT, giM<D/^-yi^«jn5J: 
it, l/f^ 2 0 0 b±©>**-:x©&a£lft£ttLT 3 PfT*ttaaft*fl!'^Tl/f-* 
;l/ 2 0 0 b±0>'^->'^Ux^;l/ 2 0 0 a © /< £ — > A 15 SI ft£ftft7'l/-h 4 0 0fc:B 
ft -f 3 ( 7. X 7 7" 1 0 1 4 ) «, l(D|> !✓ t * ;l/ 2 0 0 b ± © J< ? - > © & (r) K ft L 
T 3 F?rftut»<Ift%fflV'''5 LtTStt5iB!ffKgHt5lfil)tll 3 0 0 ©SffiUXS 

(fijxtf, ^jftiRtt. H* tf H) *ajE¥98 0 0CJ:-3T«ir5' Uf?7"l 0 

1 6) „ Ki©i?ft7fy7'*lTliO/^-yi , /l/-h 4 0 OlCBJtJn.S, 
II ft To ft 1 oootintf, mSols]K-'^->'*^J5S;^lRic«):t»T^iJLftbf-^;l/2 

0 0 fcffll^T, ^*->OJB«^lRl-C»LT#K¥fT**«HIft«fflV^5 CkT»«l* 
fllStftKJSSfrUtffTti. *5 > * B * » B T tt , 2(s]©Bft£fT?Ci:T'ffi 

m <r>>\* - y~ * 7° u- mc Bft l t.v s ' # , ffiM©/* * - >© ^ j£7j irj # 2 5? fa w± & * 

* £ tt , ^*->©»Jig£fa©a7£ttU?-*;l'*fflBLT, frfr5ftft*#Bft*?T*.tf* 
[ 0 0 5 8 ] 

WT, 057iS075:#SgbT, giJ©BftSB3*Klil!-r5. 135(4, #8flB©glJ©Bft 
i§ 3 ©0fl^ W-JB!R*a*T«tt*jatEIT» So BftSB3«, Bft SI 2 i: n« T* $ 3 
*< , B5tS?ft4J:il:, oftO 1 2 4OfttJ0KW»)lEiBaf 89 0 0 4Wt5. 
[ 0 0 5 9 ] 

ta^iii«?S9 o o « , o o»c}B««nft@B^*->Kjsi;ft*S!ift» 

sfcJBBKT S o W2SftiS»f£^8 9 0 0 tt, ffiH©@ES><*->**jjt#fc*E#l!Lft ( 
Nlltf, $ 7o fa t til £ fa ) Ii!Ol/f^^ 2 0 0 aS^ 2 0 0 b$lV^I^!i, m6K 
*t £ o %%®%mj&f3.^&9l 0 * B V^, Bfa©BK^^-^^»«*tift-tS[OUx 
J;l/ 2 0 0 *ffl^5i^li, B7t^ti3ftta)tf*SJfa 9 2 0 *11/^. ft > 

w»ftiiJBfi?#©9ootts * * a a t «: , 7'<-ft-ti/T^i«nTv^tf, a 

t* , 0 6 it, *a&fta»a^fi9 i o©-a%jsi"«i»¥ffiHT»s. a 7 a , * $ ft 
» $ k 9 2 oo-a**raa¥ffiHT«*. 

[ 0 0 6 0 ] 
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*ra&fti®#j£#®9 1 0 (4 , U?*;l/ 2 0 0 a5t>' 2 0 0 bO^jS^filCWbTSlIft^ 

iftK^a«ai*}B<K-r*. w»jt««a#©9 1 oit, 01*14% B6tst*5e, ft* 
*»s *<tt6nT^**n*'t»i&4: uftr«*«oa*ap (■■□») a 

(wis, §ii5S)fc^if*s«i-5. £*k waitauBtf^a 

9 l 0(4, #ftMlgTM4, 0lEBIffiKIBll«nTfe t>, ft X © £ ft C * ft if * %■ i£ f 

l¥H5 0 Oltf!S0»i¥a 6 0 0 Ci.Di*»l4KCUf 2 0 0 a X »4 2 0 0 b± 
flD^*->flDB«»filK:»LT¥fi4itliffll3ttfc4-3fc»JI6*i:*fi#*to*«e:i:K:± 

[ 0 0 6 1 ] 

-73, £3b)fcSJB#9 2 0. «**rta**»500atf«t>lfA*IS600»CJ:»)ft 
SLfc*«fli*oai*35rifi uf-*;i/2 o oioilo/^-yon, feS-T? 

lR]0^fi£73 |&fc*# LT¥-fi%®ytl5 ft) £:< frfr*.«afltt©fltt2iftfc**LTMfc£ 
ftfcfcV^T, 9 2 0 tt, flUtf, 0 

7fcStiH, 3"£W**i&fcLfcHMtt©f8ft« ( M P » ) B 1 JbIB 4?;*l> (1 
*SflHC¥ff«:*filT**llP»B lStfB 4 2: N □ tt B 2 R t>* B 3 4) 19 PR d 1 2: {I ft 7*5 

iqitsEft^iRiTa&aBapWB ift[5B2tnpgPB 4 r tf b 3 <d w ps d 2*«Toaa 
1 k /tn ru ft * « s f * 0 20 

[ 0 0 6 2 ] 
C» 1 ] 



d 1 > d 2 



[ 0 0 6 3 ] 

lot, »a£<ift©<Itt73[B]i:, ^*»5iI*fli)lfiOfll3t^lftfc»bTSll!!J:^lftC*V"«T 

, aft..s ^ftft ( bp *> , 7tM5^flj) a® ^STt^fr^a^-r s. ep-s, 

■5 > $§-73ft0^^73ftt«LT¥^*<1^73ft%^r5*^<i^i:'S:^fc:S?t7 , 6i: ; £r 
lfl#£fo-&SC2:K:«fc»K b ^ * ;l/ 2 0 0±©/<*->'©#dt5lRlfc£e>-fl m CO SS ft T 

[ 0 0 6 4 ] 

ICT, b'8**SBUT\ BftBH3 fcfiJE 2 0 0 0 fcO^TKETS. C 

CT*, B8li, mg©088^ KtfgtL ft: (*ilit*(i, JKSlSattt 40 

Hfa<0 2l5fattZ>) &&<D\s?? )V 2 0 0 a & t>* 2 0 0 b * % ^ 5 i£ G <D & ftl5 & 2 0 
0 0£j&B£T5fcto<D7a-^ + -bT'&S o 
[ 0 0 6 5 ] 

£ 1\ \s 9- t !l X t - K. Is ? ? 2 0 0- a tf&S Z ft Z t , 8tiig|36 0 0tfU^*;l/2 
0 0alC}Bfi!i«nfc^*-y©»BK73lRl*ttair* (Xf77" 2 0 0 2 ) . ftBLft^J 
->O»BRSfilW:*JWW7 0 0»CjSS^*n, W 8 8& 7 0 0 14 , frfr£>^£-ycDJg$73ft 
Kl^^T!B9ei¥g 5 5 0 (StfI)lSl5!i*S¥e 5 0 0 ) *SJ»LT, H ft ft <D <S 
ft£ft*U**>l/2 0 0 a±©/<*-5'0»JS£lfcfcttLT¥fTafc'*'IJfcfc'i"* ( 7. t 
7 7 2 0 0 4 ) c £ fc, Wa)tIig(«?S9 1 OlCiot^ ttfchLfcU**;l/2OOa0 
JB$73fttc#LT§It&£ft , 'CWftftii (^f 77*2 0 0 6 ) . f LT, b ^ 50 
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U^^;l/ 2 0 0 a±0^*->OJB«^lftC»UT s FfT*lII»fll3fc*fflV'»TUf-^;l/2 0 
Oa±<D^£-;/£7 B U-h 4 0 0 £gft-f£ (Xr7 7*2 0 0 8 ) „ 
[ 0 0 6 6 ] 

* K > l/f ^^Xf-^fr&Uf ^;l/ 2 0 0 a5:16!^LTVf ^^ 2 0 0 b^SltS 
, ttWaJ600 A<Uf-*;I/ 200bK«fig«n/fc^^->O}Bia*lSa*«iW1-S ( * r 
7 7*2 0 1 0) „ &tB LfeA^-^OJgfiK^lRltifeifflllP 7 0 0 K&mSfts SJPSP 7 0 0 
tt, frfr*/<*- ><D^$£[r) CI^^TSI 5 f 5 5 0 ( R Xf fl Jt ^ IrI ft S * S 5 

00) fcf&iJffllLT, S^)t©I)t^^l%L'f : ^;l' 2 0 0 biO^^-yOJBfiSc^lRlJCWL 

TJFfffcittaffittfc-r* (xx>y^2o i 2) „ waijttiB»j«?a9 1 o^sgf 10 

J*fflLfcU*-*7l/2 0 0 aOig^SfRl(^lTlI^SlR)tEIt5 (Xf 7 7*2 0 1 4 
) o f LT, l/f ^;l/ 2 0 0 bi<D^^-y(0fi^(RlC3!tLTiI4S|nlKig^Snft 
WSfcftiK lO, U^*;l/2OOb±0/<*->©»j££fifcWLT¥fr*iS«fitt ; S:B- 
^TUf ?;l/ 2 0 0 biC/^-y^yi/ - h 4 0 OKS^tS (7f?7*2.0l 6) 0 
«±<D t fcdS^X'>y^8TfilTSO/^-y*t7 , l^-h 4 0 0±lCf5)t?n?>c II ft ft 
2 0 0 Otintf, HfSOiaK^*->*JB«^rfil»i:±^T»tiJLfcU^^;l/ 2 0 0 a &. 
If 2 0 0 b£ffll/^T> /t^";/^^^^^^!?^*^©^^'^* 
W & ft J® J£ i£ ? S 9 1 0 fc* -3 T/<*->0»"8£lRlC»LTMfc«»ft»* 
'6)«t5ci:?»t , t*i 1 «lS*ftI3 , i*'73c4:« , Tf*8. 20 

[ 0 0 6 7 ] 

-73^ I29*#88LT, EftS© 3 £ fc^T , flOlilB^ ^ - > ^i^S nfc-«[(D 1/ 
f ^;l/2 0 O^ffl^^i^OS ft J£3000*ffi9§1"«. ClT\ |9tt« MIOSES 

/^-y^iBs^nft-Roi/f-f ^2 o osi^si^cBftsas o o ozmwtz 

[ 0 0 6 8 ] 

$1*. L/f ^;l/7f-^n:l/f f^2 o o^SI^nst, «ttai6 0 0 «iuf 
jS«nfc^^->o«j«^r[Ri**ai-r« (xt77"3 0 0 2 ) . fcttLfc 

-£lRHi#JM 7 0 0 n> Mfl» 7 0 014, «DfxfS 5 5 0 ( & ffil ft 7? ft ft 

5£ ¥ IS 5 0 0 ) £ $!l ® b T , SS ft ft £ , i 1 ^5^^->'©iElS |fO-<D S^MC-^IrIK: 30 

¥fT***«3 , fiK:r« (XT7/ 3 0 0 4 ) „ £ fc, Sa)tiKS#S 9 2 0 ia7T 1 

$ftjg£^l£-f3 (XT7/ 3 0 0 6 ) . fit, l/f);b 2 0 0 iO;^->'iOl«S 
•6ff*0ffiBa£K J F*Tfc»»ffl)t©BftJfc, MO, *> 5 E ft <D (1 ft 15 Ir) i: 

2 o o ± <o ffi a © ^ * - y * 7 u - h 4 o o t s ft r 5 ( * r ^3008) . s ft £ ft 

3 00 OlCifttf/^ J:5>1\ ^fS:lll««*ff4Ci:*<T*5 

c , 1 @ -e m a © >< * - > *'« }fc r 5 £ # -e * * . £ v i)t*tt2ooosD - 3oo 

Ott^T, ± 3 L «fc 5 , lMfKgai-^fi^)tfl 3 0 0<O$iS«i ( « A tf , 
M^SlRft, !«€$#££) ^SlfS 8 0 0 fc «fc -3 TfcilET § fc IKiSSfiT'fe £ C t U 40 
f ?!T't5l\ 
[ 0 0 6 9 ] 

^ffi«**e>l*BlWr*. 01 0 {4, r'W 7> (I L s uat'©*!*?-'^, LC 
D , CCDI) <D»ji^|fi^fi.fcJ6O7D-^^-hT'fe5 0 C C T' It > ¥ * <* ^ y 7° 

[ 0 0 7 0 ] 

Xf77 J l (UKKK-) T'ti, 7*'W*0Htt»tt*fT5. Xf7^2 C7**8lfl0 T- 
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nft^iA^fS^T^iitf'j 7"(tt5IiTi6 !?, 7»t>7*'JIi WJ^yts # 
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